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PH- “ENIX Motivation (I)

Why do we measure heavy quarks (charm/bottom)?

® |In p+p collisions:

® Important test of pQCD. Can pQCD predict
charm production( LO, NLO )?

® Base line analysis for d+Au and Au+Au
® In d+Au collisions:

® Study of “cold” nuclear matter effect (Gluon
Saturation/CGC,[shadowing] , Cronin effect)

® In A+A collisions:

® Medium modification effects (energy loss,
collective flow)

® Important baseline of Jhy
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» Heavy quarks (charm and beauty) - produced early in the collision.
Live long enough to sample the plasma
» Intrinsic large mass scale allows precise calculations

What can we look in order to find out the characteristics or properties of the medium(QGP)

® Yields of charm and beauty pairs compared to first principle lattice
simulations determine the energy density and temperature
> J/VY suppression

© Comparison between light and heavy quark suppression distinguishes
between theoretical models of energy loss in the QGP
= Charm vs Light quark energy loss ( Jet-Quenching )

© Mass dependence of diffusion of heavy quarks determines plasma

properties, e.g. viscosity and conductivity = Charm flow
DongJo Kim, SQMO7




PH.ENIX -
Analysis

Au+Au @ \s = 200 GeV ; minimum bias__ Rw (Mln BIaS)l
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* Cocktail subtraction — calculation of “photonic” electron background from all known sources
 Converter subtraction— extraction of “photonic” electron background by special run with additional
converter (X = 1.7%)
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PH -ENIX Open Charm in p+p at vs=200 GeV

* 0.~ 567 = 57(stat) = 224(sys) ub
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PRL. 98, 172301 (2007)

No suppression at low p;

Suppression observed for p;>3.0 GeV/c,
smaller than for light quarks.
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PH ENIX Motivation(II)

pQCD jet quenching :
* One of the most celebrated results : i1ssues
* R, , is of limited value for medium tomography
* need better constraints on medium modeling : y-h correlation

* Similar suppression pattern of high-p, electrons from semi-leptonic D and B
mesons decays as t¥; PRL 91, 172302 (2003) ;

* how much elastic energy loss is playing a role ? RS ™M™ =~ RS
in addition to radiative energy loss ?
elastic energy loss is well known for 7t°
* o 18 playing a role on energy loss?
how much for radiative and elastic energy loss ?
( AEradative o o, AFEelastic o a2 (ref) )
o, 1n the medium ? [A.Peshier hep-th/0605294]
* how modeling on medium is well known?
Medium tomography: 7. Renk, K. Eskola hep-ph/0610059

£ nvasLAN vuons DongJo Kim, SQM07



PHENIX Au+Au (central collisions): | 5 y 9
05: : D;rgf;ITmina d N /dp T d?’]
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Jet quenching - one of the most celebrated results. Light mesons suppressed by factor
of 5, direct-y unsuppressed => F'S nature of observed suppression. Data successfully
described by pQCD models.
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PHENIX  TsR,, sensitive to P(AE,E)?

T. Renk, K. Eskola et al.

vac

R, uniquely determined by P,y = P 0 ® (P(AE,E))® D, (z, u;)
The E-loss probability can be defined:

27 o0 0

1
(P(AE.E)),,, = — [d [ dx, [ dy,P(x,.3))P(AE.E),,,
27 .
0 —00 —00
Where hard vertices P(x,,y,)=——— and T,(r)= [dzp,(7,2)
0°70 A A
1,,(0)
T T 1 T
03+ —— typical energy loss i e PHENIX data
— smoothed geometrical suppression typical fractional energy loss
® —— semi-opaque medium 0.75 — typical energy loss. .
— hydrodynamical evolution (quarks) - smopthed geometpcal Suppression
02k — — hydrodynamical evolution (gluons) || — semi-opaque medium
Q- < — hydrodynamics 2D hydro
) v 05 geometrical suppression
a ] ,
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0.1 I~ /\ n 0 25 I:- I :‘:’f;i"’?’
: I =z Eas T
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Au+Au @\E = 200 GeV, 0-10% Centrality

Preliminary Results

- PHENIX PRELIMINARY

P systematic error

statistical error

- uncertainty in Ty

- unceriainty in p+p ref.

\
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> dN,/dy=3500

N. Armesto et al.,
Phys. Rev. D 71, 054027 (2005)

Reasonable agreement, but the dN,/dy=3500 is not physical!

¢
T
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PH. ENIX . 12
Elastic energy loss

S. Wicks et al., nucl-th/0512076
. . ! T T T T T
Partonlc Energy LOSS H ‘ A g?ﬁgl())(MOS prelim ng/dy=1000 R

0.8

Radiative 2—N processes. Final state

QCD radiation as in vacuum (p+p coll)
- enhanced by QCD medium.
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Elastic AE models predict significant broadening of away-side correlation
peak - not seen in the data. Also various models differ significantly in
% V‘rleﬂ;\(ll\i_a_l\_tive/elastic fraction.
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“ Elastic energy loss

First results indicate that the elastic energy loss may be important
M. 6. Mustafa, Phys.Rev.C72:014905,2005

» Electrons o =3 e Pions
S [ ]
51-8_’”‘"1"1"""1"l"""l" 1.6
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- (2)DGLV Radiative Eloss :a, = 0.3 . 1.2 An SO0
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1 = | .
o8- et ~ ‘ = n:é 0.8
0.6/ e T 0.6
0.4 . :
- A4 0.4
0.2f ¥ 3 - ﬁ'}é z === lll ;
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(1)PHENIX PRL.98,172301 (2007)

(2) M. G. Mustafa, Phys.Rev.C72:014905,2005

.
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PH.ENIX
a With Different o,

DL T B B BN UL UL BN B R

m< 1.6/ 0-10% central .

- N —e— (1)PHENIX :

141 (2)DGLV Radiative Eloss :a_=0.3 —

n = =oomoo (2)DGLV Radiative Eloss :a, = 0.4 -

1.2 (2)Radiative + Elastic :a, = 0.3 -

- A === (2)Radiative + Elastic :a,=0.4 -

1} = —

N ® m N

08w ]
0.6/
0.4

0.2 .

- Au+Au @ \[s, =200 GeV +
Ty | il | L 1 .
7

% 1 2 3 4 5 &6 8 9
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* a 18 playing a role on energy loss?
v how much for radiative and elastic energy loss ?
( AFradative o 0(3S ; AFe¢lastic 0(25( ? ) )
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PH.ENIX : :
“ What is o, in a QGP?
A. Peshier, hep-ph/0605294
 In BJs collisional loss  *Take running coupling into

formula account dEA"
: —l T*a(m,)
« (adaption of rel. Bethe- Jx D
Bloch) . .

— 1ndependent of jet energy
dEY¥ ., ET — for T>1.5T. cpnsidergbly
— = ~T"a/ In— larger than previous estimates

dx my,
10°F apsias s
. . E F QB dx, 5066V = =
* Whatis aginaQGP? £ 20GeV ~— -
& : -
8 10 3
* A fixed parameter? R
e Isn’t 1t running ? o
1 10 107
//ﬁ JYVASKYLAN YLIOPISTO T / Tc
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PHRENIX Collisional dissociation ?

(3)L Vitev (A.Adil, LV., hep-ph/0611109), Phys Lett B649 139-146 2007

QGP extent
» B
> D T D B
n tfonn(pT = 10 G@V)
> 25fm 1.6fm 04fm

« Fragmentation and dissociation of hadrons from heavy quarks inside the QGP

10-1 T l T | T I T ] T < 18— T )
o 102 = = PQCD c-quarks — PQCD, r;=0.02, r, =0.06 m< 1.6[ 0-10% central .
% 10_3 * =+ PQCD b-quarks — PQCD,r,=0.07,r,=02 1af —&— PHENIX Final .
N Il 1 TR — 9 f i — -]
3 p . o PHENIX nonphotoni g — L Vftev A.Adll.,E-Z,to-O.Sfm,dN g/dn-1200 1
a5 10 S 05(e” +e)inp+p 121 —— L. Vitev, A.Adil,=3, 7 =0.6fm,dNdn=1200 |
-5 - m |
.E. 10 =70 - -
-6 . o n .
Nd_ 10 08 - e mn E
S, 10" 06 ”“.”:n"ﬂ;; i 4
-8 - o® ® |
% 10 0.4 m 4
9 10-9 o2k =
10 I Au+Au @ \[s, =200 GeV + .
. P i o i | i i o i L - | .

10, % 1 2 3 4 5 8 7

8 9
P, [GeV/c]
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" Collisional dissociation ?

1
. ~ LB L BN LA B LR B LA BLNLEL R LN 7]
i S ny =200 GeV ~ h 0-10% central .
0.75 —— B+D mesons+baryons : M —— PHENIX Final :
—_ i —— Bmesons+baryons - | Vitev A.Adil, E=2, T =0.6fm,dN*/dn=1200 ]
d_‘ D mesons+baryons - . _ 0 . .
- — l. Vitev, A.Adil,£E=3, t =0.6fm,dN"/dn=1200 —
g 0.5 - 0 .
o N l
[~ [ ® m N
0.25 —u ® ~_ —
- w Hu.. ﬂn n
™ Central Au+Au at RHIC (dN°/dy = 1175) [© Central Cus 0.6 - () ... - -
WO L L T h .
0 1 | 1 | 1 L - ..’¢* ® -
2 w2 0.4 —_— C
S = 5500 GeV S M= [ -
0.2
0.75 - Au+Au @ \[s,, =200 GeV + J
PP BT B B PR PR L YA B | L
+ <8 % 1 2 3 a4 5 6 7 9
a p_[GeV/c]
< 0.5
o
0.25 < D
Central Pb+Pb at LHC (dN°/dy = 2000) [ Central Pb+Pb at LHC (dN%/dy = 3500) ]
0 1 l 1 l 1 L l 1 l 1
0 10 20 0 10 20 30
p; [GeV] p; [GeV]

Note that R, ,(D) is comparable to R, ,(B) in this calculation or larger > 10GeV

@ JYVASKYLAN YLIOPISTO
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PH. ENIX L 18
“ Energy Loss is being understood ?

g 18T T T T T T T
m< 1.6 0-10% central .
- 1 —e— (1)PHENIX E
14 (2)DGLV Radiative Eloss :a_=0.3 -
- e (2)Radiative + Elastic : a, -03 .
1.2 e (3)L. Vitev A.Adil,E=2, 1:0-0 .6fm,dN%/dn=1200—
n A —— (3)I. Vitev, A.Adil,E=3, t =0.6fm,dN"/dn=120Q2
1_ l )
OBil ..:n_ R
O - e — -
06/ o ——————
0.4 oo 9
0.2 =
- Au+Au @\s,, =200 GeV + N
MRS BRSPS BT AT BT BT AT T ErE BT AL A A
% 1 2 3 4 5 6 8
p_[GeV/c]
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PH- “ENIX
Non-photonic electron v, measurement
B Non photonic electron v, is given as; Shingo QM06
a dNe dNy.e dNnon—y.e )
— = +
p do dd do
e y.e
v;zon—y.e _ (1 + RNP )V2 -V, 2)
- RNP

Vv,® ; Inclusive electron v, Rye = (Non-y e) / (y e)
=> Measure => Measure

v, Y- ; Photonic electron v,
=> Cocktail method (simulation) stat. advantage
=> Converter method (experimentally)

J DongJo Kim, SQM0O7



PHENIX
Inclusive electron v,
Shingo QMO06
>No_25:_ ®* inc. electron (w/o converter)
= © inc. electron (w/ converter) ¢
0.2—
0.153— (é
- Q
0.1— O.g)? v % %
S i
0.05—
o
R R TR R S R N T R

p(GeVic)

e inclusive electron v, measured w.r.t reaction plane
e converter --- increase photonic electron
* photonic & non-photonic e v, is different

£ IWASKYLAN YLIOPET DongJo Kim, SQMO7



PHASENIX Photonic e v, determination
Shingo QMO06

«0.25

> - o 1
: 0 SHECER 5 osE- -
o V2 () PH-_ENIX 10 R=N LN
0.15— . " ® § } ® :12-» 0.6 f\noe /ee
E ". ‘} E 0.55— T R
0.1 :_ .. + 0.4 ;_ \777\J‘\Ffvr\/\
oos— »  PpT<3; T (nucl-ex/0608033) el
oy pT>3 ; mw° (PHENIX run4 prelim.) E ooy
£ d rib
°0-- 4 "I’ ‘l‘éé7 00-\% Ireciﬁﬁ'mil#ﬂm"'é.ls""4'1""4.'5""5
[ GeVic Pr
decay
~0.25 h | ( )
= m] photonic electron v, (converter i
photonic electron v2 (cocktail)) = phOtOﬂIC electron V2
0.2

=> cocktail of photonic e v,

:{T%}:%[n“«\i 7:__;:?_-::; E R X vdecay

0.1

Q
-
5]
]|||||||||||||||l||||
W A
p ]

005/ M good agreement
F converter method
L L W (experimentally determined)
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PH-ENIX

B Apply recombination model

B Assume universal v, (p+) for quark

Non-zero charm v, ? (1)

= 0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

|H\]\HI‘HH|I|I|||I|I|I|I|||I|I|HH‘HH[HH

universal v, (py) for quark

PR I

oO

& (pT) av,

) +bv]

D

a,b ; fitting parameters

B simultaneous fit to v,™, v,X and v,non-ve

@ YVASKYLAN YLIOPISTO

5
P, (GeV/c)

charm

22

Shingo QMO06

Shape is determined
with measured identified
particle v,

[PRC 68 044901
Zi-wei & Denes]

) = v

DongJo Kim, SQM0O7



PHENIX i
% Non-zero charm v, ? (2)

Shingo QM06

10°

—
[od

0.185—
065 X2 Minimum result
0 O D->e

=
[=2)]

b ; charm

=
N

-—

10
0.8

0.04F
0.6

0.4

40

0.2
0.6 07 08 09 1 1.1 12 13 14

a;u

B Y°minimum ;a =1, b =0.96 (x?/ndf = 21.85/27)
B Based on this recombination model, the data suggest
non-zero v, of charm quark.

@ JYVASKYLAN YLIOPISTO
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PH ENIX 24
Compare with models

> [
B — (1) c thermal
n — (2) 6, = 10 mb (AMPT) .
0.15- [1(3) c*b — e v, (reSO) - PH7/\\\EN|X
g B —__(4) pQCD —
0.1—
0.05 __ ,,,,,,,,,,,,,
o
0.050 ..... ;1.I5I - .5
pP+(GeVic)

(1) Charm quark thermal + flow [Phys.Lett. B595 202-208 ]
(2) large cross section ; ~10 mb [PRC72,024906]

(3) Resonance state of D & B in sQGP [PRC73,034913]
(4) pQCD [PRrRB637,362]

Charm quark flows and Bottom seems to in higher pT
Charm/Bottom(pT) in the model

@ YVASKYLAN YLIOPISTO
' DongJo Kim, SQMO07



PH ENIX N
s HQ Energy Loss and Flow

U Radiative energy loss only fails to

PRL 98 172301 (2007) reproduce v,"F ? + a[(2),(3)]
I T o e e e e B e
2 F (a) | 74 Onprogress .......
@ sl FiGReeeis em== Ammestoctal. () = Djordjevic, Phys. Lett. B632 81 (2006)
145 [ | vanHeesetal.(ll) = Armesto, Phys. Lett. B637 362 (2006
o o {3/(2er) moore& | & Two models describes strong
13; """" 12/(2nT) Teaney (Il i suppression and large v,
o s c simultaneously
s E ® Rapp and Van Hees
06 & RO s = Phys.Rev.C71:034907,2005
04— - v" Elastic scattering
- Vo0, B 0@ .
02/ L NI & :small 1
~  Au+Au @\ 200GeV Q 4’& -
- NN~ mi- —
W 0.2 e L e ‘/DHQX21TT~4‘6
E ) H T ] ® Moore and Teaney
°-15:_ minimum bias _J ] I s nlv, p, >2GeVlc _: Phys.Rev.C71:064904,2005
0.12_ EI TJ o e RAA e V'Z'F _E / DHQ X 21TT = 3~12
e " ) |
0.05— LI I e = -4 O Recall etp=Ts atug=0
- 7. e P P - ® This then gives n/s ~(1.5-3)/4x
0 gy .
TR N R ® Within factor of 2 of conjectured
0 1 2 3 4 5 6 7 8 9
p, [GeVrc] bound
W iy AN LIOPSTO Phys.Rev.D74,0850012,2006
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0 First Look at Continuum in p+p

LI IO B D e+e'pairmassspectrum

1073 _ - —=

p+p at \|sNN =200 GeV PHENIX Preliminary = from Run 5 p+p

o DATA 9. N — : :
10 & <035 oo e __ @ clearly indicates a signal in

p; > 0.2 GeVic n-—>yee ¥ s e =

e - the range of m_, > 1.5
10° p>ee monn e ee (PYTHIA) GeV/c consistent with
o —>ee &r'ee

expectation from Open
Charm correlated decays

® PYTHIA under-predicts
the data the same way as
for the single lepton cross
section

St > ee & nee

10°®

L Obtained an important
reference for comparison with
AutAu results

1/N_, dN/dm,, [c?/GeV] IN PHENIX ACCEPTANCE

SR S TN W I Iy o S N A P

0 05 1 15 2 25 3 35 4
m,, [GeV/c’]

—
<
—
o
=

@ JYVASKYLAN YLIOPISTO

T DongJo Kim, SQMO7



N
PH <ENIX

10"

- - N -
(= (= o o
& & IS &

1/N_,, dN/dm,, [c/GeV] IN PHENIX ACCEPTANCE
=)

-
(=]
)

27

Continuum in Au+Aud

lllllllllllllllllIIIIIIIIIIIIIIIII

LI

' Aut+Au & p+p at \sy,, = 200 GeV

T

| IIIIIII| | IIIIIIII ]

@ JYVASKYLAN YLIOPISTO

- ly| <0.35 [# | min. bias Au+Au (Rund, PPGO75)
p; > 0.2 GeVic —— Cocktail min. bias Au+Au
. [E] p*p * N, (Run5, PHENIX Preliminary)
L) .
B '!;! -— : —— Cocktail p+tpx N_, —
E II‘_ ."ﬂ + :] : E
E E ,'-f. I':.' E
I *l £1' :" V\I«';I' p—
= ¥ 1[ =
L RN —
[ .7 ]
B 'FL": 2 R Jr‘ : .
= -t & =
= . . P o =
[ oy, 'E;]' | ]
__ I l‘ \ _
= & ‘ X, S
- M -
/

B 'x' ".ll _
— \

= W
_l 11 1 I fna B N N | | | | | | | | | I 111 | | I 111 I l' : ME\-‘
0 05 1 15 2 25 3 35 4

m,, [GeV/c

arXiv:0706.3034

ptp results, scaled by N
shows a suppression in
region dominated by Open
Charm

coll

Observe a sizable
enhancement in low mass
region

DongJdo Kim, SQM07
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PH-‘ENIX In-medium Enhancement
of the dielectron continuum
- ] arXiv:0706.3034
E 40 :_(a) Au+Au at \[s,, = 200 GeV =
Saf VMl 4 - Factor in most central
% 30:_ ®  DATA (150<m <750 MeVi/c?) + _: DATA/COCKTAIL =
g s | COCKTAIL (150<m,.<750 MeV/c?) 3 7.7 +- 0.6(stat.)+-2.5(syst.)+-1.5(model)
of ' E ........ ....... ’ ......
- 1 4R, S SRR ....... o® ...
T ERTS! W . 11t
B R bt
o Ay AR N
= 3 ./{,/ T | §
;'-31 2 ®  DATA (0<m.<100 MeV/c?) 25 3 Ge 4
%’ 1+ R | COCKTAIL (0<m, <100 MeVic’) me, (GeVic)
2 0 50 100 150 200 250 300 Naéo
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“ Summary(T)

pQCD jet quenching :
*  One of the most celebrated results : issues
. R, , 1s of limited value for medium tomography
. need better constraints on medium modeling : y-h correlation

. Similar suppression pattern of high-p, electrons from semi-leptonic D and B
mesons decays as t¥; PRL 91, 172302 (2003) ;

1. how much elastic energy loss is playing a role ?
in addition to radiative energy loss ? RS ™™ = RY¢
elastic energy loss is well known for 7t°
2. o4is playing a role on energy loss?
how much for radiative and elastic energy loss ?
( AErmdative oc o3| AEelastic oc 2 )
o, in the medium ? [A.Peshier hep-th/0605294]
3. how modeling of medium is well known?
Medium tomography: 7. Renk, K. Eskola hep-ph/0610059
4. kT effect in the calculation is missing ?

5. Fragmentation and dissociation of hadrons from heavy quarks inside the
QGP ? [I. Vitev (A.Adil, L.V., hep-ph/0611109)]

' YVASKYLAN YLIOPIST( DoﬂgJO K/.m, SQM07
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Summary( II )

O Non-photonic electron R, , & v, mainly from charm decay was measured @ Vs = 200 GeV in
Au+Au collisions at RHIC-PHENIX

Similar suppression as light quarks at high pT
non-zero v, 1s observed

d  The data suggest non-zero v, of charm quark.

Charm quark strongly coupled to the matter

d Model comparison suggests
Small © and/or Dy, are required
n/s 1s very small, near quantum bound.

First look at the continuum in p+p

Better statistics [p+p(2006), Au+Au(2007)] + Better Reaction Plane Resolution will provide
higher precision data soon.

Hope for correlation study with larger statistics

Direct measurement of Charm/Bottom with PHENIX upgrade
Direct measurement of Open Charm signal through hadronic D decay channels
Direct measurement of Open Bottom through J/Ap = B+X decay channel

//é [YVASKYLAN YLIOPISTO
J DongJdo Kim, SQM07
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The difference also appears in Au+Au Collisions

Road to the solution in the

STAR
® dau

near future:

B AuAuMB
A AuAUCT

Phenix

@ AuAu 0-10% (2002
B AuAu MB (2002)
A AuAuMB (2005)
¥ pp (20086)

O pp (2006)

3:2000 i
_"8 n
b -
1500 —
1000 *
500
0
p+p
//ﬁ YVASKYLAN YLIOI

*Direct D meson measurement
from PHENIX.

*[_ow material run from STAR

The difference is cancelled
out when calculate R, ,

* The two experiment get
consistent R,, !

DongJdo Kim, SQM07
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PH.ENIX
a With Different o,

as 3 OLS — 4:
1.0 T STAIR |-I ) T T T T 1.0 T T T T T T T
O preliminary dN_/dy=1000 4 PHENIX
dN /dy=1000
- A PHENIX g . - O STAR QMOS prelim oY
< L o6
o r:r:g
S 5
3 B 04
L L
0.2
0.0 1 | 1 ] 1 ] 1 0.0
2 4 6 8 10 2 4 8 10

‘//é' JYVASKYLAN YLIOPISTO
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Collisional dissociation ?

I. Vitev (A.Adil, 1.V., hep-ph/0611109)

QGP extent
» B
» D 7T D B
n ‘l’-form(pT = 10 G@V)
| 25fm 1.6fm 04fm

« Fragmentation and dissociation of hadrons from heavy quarks inside the QGP

10-1 T l T | T I T T T ' T j J ' T ) T ' T
o 10-2 = = PQCD c-quarks — PQCD, r,=0.02,r,=0.06 No nuclear effect ? g:SNT:()) SQ(G"P d_i)ss;:igt/io:% " 2-3
' ‘- y | 5(e"+e), 0-10% Au+Au -
% 1 0-3 PO\CD b-quarks — PQCD,r,=0.07,r =02 1 m  STARO0.5(e*+e), 0-5% Au+Au
(D 10-4 N . o PHENIX non-phOtOHiC B € STAR 0.5(e*+e'), 0-12% Au+Au
. 05(e +e)inp+p 0.8 -
0 Sa
-5 _—
E, 10 S o a %%
- 10° REROR i R |
NQ 7 SLSSS N *ﬁ 1 4
T 10 ST~ a 0.4} + USRS ]
3 otk Y=0 sl ~*«|¥ﬁ}+\+ |
o K “+ B
S 10k s"=200GeV K=15 02f 1 .
10.1(] | | | | | | Central Au+Au +
1 " 1 1 L 1 1
3 6 9 12 15 % 2 4 6 8 10 12
p; [GeV] p; [GeV]
- .
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5 1.8 _I LA l Tt ] T 17 I T I T ] T l TTTr— l TTTT I T I— -l' L I LB I LI B B I L l T T I LN B B l T T I LB L. l T |—
16— (a)  0-10% central - = Armesto et al. (l) - = 0-10% central =
- 1 —e— (1)PHENIX ]
141 : van Hees et al. (ll) — - ~—— (2)DGLV Radiative Eloss :a = 0.3 —
. e (2)Radiative + Elastic : o, =03 ]
1.2 {3/(2%7) Moore& 4 = —— (3)L Vitev A Adil, =2, 7 =0.61m,dN/dn=1200
sownenes 1 12/(20T) Teaney (I) o - n —— (3)I. Vitev, A.Adil,E=3,  =0.6fm,dN°/cn=12002
1 . _— =
. o .."' .
0.8~ s - m =
- 1 - Lowem =
06— o i T 4
o - o .
- - ® -
0.4[— i o - —_— [
0.2:_ 'QI.'QHIQ.,. .?@Q ¢ é % % — j
C  Au+Au @\, =200 GeV Rt * e . Au+Au @ \[s, =200 GeV + ]
0.2;-:::}::::{:“‘{’“:}::::{:‘:}::::}::::}::'; {2'3'4"é6" 8' ‘9
- (b) H ] o ®R,, ’ p_[GeV/c]
- " ]
0.15 - minimum bias E] ! w70, p, > 2 GeVic .
" e ¢'R,,, et yHF n
01— m AA 2 —
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